espacenet — monographic aara 



rage i ux i 



METHOD AND SYSTEM FOR VIRTUAL REALITY AND STORAGE MEDIUM 



Publication number? JP1Q334275 (A) 



Publication date; 
Inventor(s): 
Applicants}: 
Classification: 
- international: 



1998-12-18 

AKISADA HIROKAZU; TAMAI SHUNICHI + 
CANON KK + 



Also published as: 
EgUS64003G4 (B1) 



GQ3B35/Q8; G06T15/20; GD6T17/4Q; HQ4N13/Q4; G03B35/0Q; 
GOBT15/10; G06T17W0; H04N13/04; (1PC1-7): GQGT17/DD; 
G03B35/QB; G06Tta700; HQ4N13/04 
-European: G0BT15/2D 
Application number: JP1 9970154306 19970529 
Priority number(s)* JP19970154306 19970529 



Abstract of JP 10334275 (A) 
PROBLEM TO BE SOLVED: To realize virtual 
rea1ity[VR) simulation with high aesthetic effect and 
high entertainment performance by moving 
dynamically a screen set to a virtual space based 
on sight position data of an experiencing person, 
SOLUTION: A computer 5 uses 3-dlmension 
position data and direction data In a real space of 
an experiencing person 1 collected from a 3D 
sensor 2 to decide a position and a direction of a 
sight in a virtual space. Then the computers uses 
the sight position data of the experiencing person 1 
collected from a sight detector 3b of a sight Input 
scooter 3 to set a position of a screen In the virtual 
space and maps a model entered in advance to the 
screen so as to calculate a video image 6 denoting 
a scene In a 3-dImenslon virtual space. The video 
Image 6 Is sent to a monitor 3a In the sight Input 
scooter 3 via a scan converter 4 and the 
experiencing person 1 views the video Image 6 just 
before the eyes to have experience of the virtual 
world with high aesthetic effect and high 
entertainment performance. 
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F7>?yifVX71/-f 1 0 0 6<?>W^&W&\ 0 6 
4fcSSRS*T.4. 1 8 1 9i4JfH§^MWB<7)I/Of- 
9, *M(:fe^tll ^.y ^yNfa 
7l"f 1 0 0 6(7)^HII&1 0 0 7fcr#M££iT.£. 
[0042] iil±c7)J; 3^r«^tCi5^T, F^y 
hf VX7W 1 0 0 6<7)Wmk&®3&l 0 6 4(cj;D 
^m§tLfc^^?B^eBffifg^^-n^--y h 1 0 

-^-1 0 0 9Srl.l»ii:^"T-S4o 
[0043] 

(S»ffl) (4«^MLTlIScO*g^¥ffiTS)D, 
fc^rS ^f^co^x/l-x— ^ frt> Z cr>X 9 U — >^<?> 1 * 

[ 0 0 4 4 ] 08 ( a ) !4«3ftWt*Jtt4<Raaail , C<?5 

x^u-y, ( 3Mco^mm— miz^x- 

ft, HriiaSSK±36»fe|lli»fcJ:at=3SUT^S) , 
i^i|^-(cL->'^' l J>'XSix-l.lifft(4lll8 (b) (c^-f 

(c(4r- f wasa**^*^ o , iy^-f^ * y 

[0045] ttz, #mgtf&m Lx\*&##&imt 
%-ifti=i-fc(4, ^xm<7)#4 >t- ^ y/f^'-f x 
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B.mizKWLX^&bte\^£%ti^fz, 
[0046] ^wmi±.mhtz^cr>mmcr>^-f^ z\cr> 

tfSESrffifft L «fc a t -r S i> coxfo 5 . 
[0047] 4fc, ^¥&W<7)Wi2cr>B&}b't&bZ?> 

[0048] 

[ira*j!ra-f4fc*><^a] _hie*i<oBW*jitfw 
*fl*#«o«iMHt*«sfr$- s anwaaraiasi 
- 9 izm~3\ flsssiarfc* ? y - > £ x ? y 

# Jt t TI/: i: £ olf S * m tax ? y - y±£WT h 
x?v —ymtOMh . MfBx ? y -y^fltDBt i 0 

ti^ifriax ? y - y±com &&f*w xmmmz 
b^^h^b^mb^-h, 

[0049] £fz, JJESS 1 OBW^jiJ&l^^ttf 

*H2 iaKco{R«3m^{± . m&B i tatt^ngm 
irmiz&^x. mamm^JM^. mzmmmnsn 

[00 50] 4fc, JJE«l*0B«tajiW-*fcftfc:M 

*n 3 mmmMimjjmz . mem i iem^m«3sh 

;tri£t;:i5ivc. MtBxy-^ffSOTM^r&y. 4 

[00 5 1 ] 4^ JJEISliOBWtjiiW-ifcfttil 
*H 4 f BttOfSffiijiSgilKti . Wfco 3 iJCTCj^Kf-'- ? 

^»4tfy >^at . wgmMvm&imtz 
b . 3 ac7cfi^iHfca^*iSB&^sajsaftsE#a t . 
^^Et«^? y-ysri&e-rsx? u-yRje 

rifc £: # offl « ^tutax ? y - y± t & x ? y 
-y^mmzb , miex? v~>^m^mz£ y^m$ 



a^ijiax y -y±.nffi m*?^ xffig^twt 

[00 52] 4^ ±IBSg 1 OBWt^W-ifcfttJI 

5 iBtt^Mffligis^aii. n *iB4 taa^ffiffiii^ 

tttu tcB^^xfiotf)ia#:^#tosMSPtc« Lxmizemm 
•classes i t zm&bi-& . 

[00 53] ±E»loBW*3*ftf-fifc«>t:lll 

tz , *WI#<offi*fc: i 0 £ ox ? y - ><DBm® "9 a 
i sx? y - vmmmm.tt-th z. t *w$kb 

[0 0 54] ifz, ±S»i<OBWta^-*fc«>fc:M 

7tmg&mi l zM££m^&m£M.%xw.b , mriaiiis 

xmssmizx 7v- y^wcfct z>x?v- ym.mT.rn 
b . Mi a^i^4a«iajxst ± 0 *m s*ut sisif 

js l x M.tz b § foffi* s- friax ^ y - y^zmm- h x 
9 'j-y^mimb . inax? y -^mx^tcj: o¥ 
msfL^MiBx^ u~y±^m^r-'^u xmumz^ 

fclf*^i!M^#fcSdft^*i!lEtt8EBlXSi: , BtTiB^ 

[00 5 5] &fz, ±ESl<?5BW*a^-5fc»ttl 
*II 8 f BttCOMffi^H^rffiti. ft *il 7 IBKfiOfKBigH 

^■ffitcfcv^T. friaiyifft^xgii:, naewis^i^ 

[00 56] XIB» 1 OBWt34*t4fc»til!l 

irffittj t , mriax y -ytmnmmxfo k> , 4 
. *»#<oji^t «t o £ ox ? y - ycoBVtzw 0 

[00 57] XIBSSlOBW^iDt-rS^^f* 

oiB»ofMffljisi^«i. «raa*7 f A'T-*3oe 
z&z\bikmmb^z > . 
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[00 58] JJHJB 1 OBWfcjijaWSfcftfcill 
~t — ^ '>T Ml B^E T/1-r — ^ £ l> ^f/l^f 

x ? y - vwm-w t , buibx ?y - vmmmz i 0 

[00 59] JJEJS 1 «0BW*»JiW-*fe»fc:M 
[0060] itz. IMmicoumZM-t&tzbblzm 

mmmz&^x , mi ax v - >v&nmm.~ch 9 . & 

[006 1 ] JJEff l«BW&»JjW-«fcft(cM 
1 4 !Bfj?)<RM*8g«te , ttlK -r /kr - ? S35 

izi oaB^rtsssorcs 4 £ t swat-*-*. 

[0 0 62] JJ^2<75Btt£3Sj^ftfc«>fc* 

sw* msmmmz mm-t&yv?? ^zmn-t &ia 

^mim.^^-t^m.imm^'j a.->vt . 3& 
mmimmm^ v^-mz x o lams ^saatfiMSr 

lass *bt»s#> h m&m<w*. -r/^r- 9 ssraw ■ 

v-yifm^'JiL-Mz ± o^snfciriBx^ ';-> 



[0063] ifc, ±e*2«aw*arj£*-sfctf>t* 

%Bfl«fl*iIl 6f2K<7>iBttHSEftcl±, mstRl 5IBtt^ 

mmnBcvmmizwfrtL&^mtmm^mmztt lt 

[0 0 64] ttz. ±EJB2«BW*3tJ(WSfc«>t* 

3a^-4«as^sait r 0^9 a £*M*nr sib 
x y y ^"^ ^ a. t . MffliiKtt® #m-r h #m% 

WJ^SMtiatEHiasty*-^!: . 3& 
IB1S^eS^m ; e> ; 'i-;WcJ; 91ftSH£;hJfc«*flHtr 

iSSStLfca^^HUlBft^^^VPT-^ SrSPalW ■ 

y-yW^A-McJ: O^^^MIBX^ 'j-y 
;P t . MIBHil^^ >>" X.-MZ fLytHffi^ 

[00 6 5] ±E»2<0BWtj*dW«fc«)t+ 
«^M*JH1 8aE»«8E«HE*tt. «^ 1 7fBttO 
Ktt«*t*JV^, WSBW^^^j-wHi, MB* 

[00 66 ] ±EJB20BW*»flWSfc«>t=* 

»Wfioit*«i 9iEtt<z>iE«&#{±. aa^i 7fB«co 

[0067] 

1—016 \>zm-^% mw-tz . 

[0068] (mi comncoj&M ) 4-f , *^<on 1 

^HJS^ff^^Hl-Ill l^*-^'#fMB^^. HI 



(10) 



fflPP 10-334275 



[0 0 6 9] 2temMlz£& 3D-feyt- (flatJ6ri*i«l 
tti£SK> T\ b7>xS7^2a (fld&f l<9iffiat=:ll 
JgSfi* ) atfl^ ^-v?2 b ( tt&g 1 OSB8K=JK 0 ft 

(4. 1 7 S 7 ^ 2 a L/tlf 't'CJSft^ i/ 

-a 2 b ^i^h^as § £*sa-<r s ; t x\ fomm 
(mm) i ^sraeufiB ( x , y , z > ( t -y 

f-: Pitch, 3-: Yaw, n— A-:Roll) t^EfjL, 

co^m^- -9 z a >■ e a - * 5 1 mm-t& . 

[0070] rj>-b^-? 5(4. £"f, 3Dtyf-2 
?fc7fft^r-:?2:ffl^T, iBEaircwaa (#y< 

3 foffiKttyjsx 3 b *^jRm Lfc*»# i offlKffia 

CDfigSrt&gL, £W*?U— VldtfL't'FtttfJjSfi 
* t ;K ** ) £«T ilttiot. 3 acTcfliSB 

sisrr(©fl»t3irrtMR ( 2wmm 6 straw-*. 

i^B*f|j6(4. x^yn:xA-?4£^LTtlfJlA7J 

■X^^l***)*— *3 a^Ifl^ft. frfj#l(4@<7) 

[ o o 7 1 ] 02(4. ^mmmm^miiKmmmmm 

x. i o i mmmwx\ *$me>mjK&m£m>fflm 
%Ti]&i>coT$>&<, i o 2iif : -9x^mmrz\ mm 

tcot'^s, i o 3{43^?y HA^a-e. M^trv^ 

-f & i> . 1 0 4 (47 r A /I8tt". ^ffll^itt-X 

=E 'J 9, tf^f-m«#JtS. 10 5(4 

MMmwx\ «i^m^f^*fflv* 3 &tc 

M&c9£j£^£?t 3 I. . 1 0 6 (4^ ^ V MS 

X\ *RK«jB»«t>CIWf«0 i E7* , J ^/f-^atfas 
^fW^^x-^SIMW-it^**. 1 0 7 (4b 

^ ^ 'J sat- . uyyvy nk<7M&<?> b ? -t ;H1 

^f»tSi)OTiS, 1 0 8J4t-^^j^IB"C, C 
RT (HffilS«) t^^fcfc'K MWSIK1 0 l*» 



USD. ^-^^^K^Vizr-^mim^th 

i>C0X"foK). £l l Z=sXTJ±<V^U—?<D7-'—?m%CD 
fcfttfflv* 6*1.4. 1 0 9(4B*m^mSST\ Wit** 
JftyayA'- ^j&^&O, tf^tijgli 0 7 

1 1 ottffiattritmtajiarc. ^R^aa^-feyi*--^ 

fe^r D , Mffltft-^Sy 5 A h y^#c»#coH^p B 1(^ 
tJ*t*ffiK(x, y, z) M^TlpJ (b">yf- : Pitch, 
3-: Yaw. n-/k:Roll) £«aj ■ SB*-*-* tOTC* 

s . ; <oi4St*ri*JtfttiJ^a l l o (c(4 . t- 5 y x s -y ? 

am i o a (msmnffimzmz) m/u^-^mi 1 

0b (*®#c7)IIg|5(c|lS) *«««§;ft.4. 1 1 UiS 
HA7JXX? fc'KittlfS' SaP-ya >CDftmm 

tmrn-th^x-M . wsmotoi 1 1 a 

ffii»T- ^OtttiJ) i:Wt^S3lil 1 1 b (iRfl0E8tK 
Bl 0 93&»6<?5i!MWS#*ajS) ttBiSiiT^S. 
[00 72 ] act, *^3&@3E?) 
VR (^-ft/WJTUf-f-) ySik-ygy^I 

mmz^x. m3\ l zm^mm-th» E3i4, ahm 
hmB&gsmn v r s * ^ 3 >-*»a 

[00 73 ] M«^H^B<7)#«l^'3^y h'A7J^B 
1 0 3T'fe^V7X^fflV\ 7Xr^9AilH6<?5ffi**-5- 

[0074] X^>y7°S 3 0 lt^^ 'J — > (tS 

fM) <50WJ3tb*tT9„ BP*>, iiJW^Bl 0 lco^t 

iof-^^wsii 0 8(4. mA^-t^o^m.^ 
fid, #c^(43v>^A7J^Bi 0 3T-&-S. 

V7X(c4D. f-^SiSll 0 8(c^§iiTV^ 

5. fit. ;;to-3«iDiiin;u-yff^ 

(4, aai5 (a) , (b). (c). (d)fc^ 

[ 0 0 7 5 ] X^-y7°S 3 0 2 T"f4B77|6]^ai^ 

Bl 1 O^ttJUHttfrfrS. HP*,. ^S^WOff4l# 

(4tiigAy7x^7^ 1 1 1 fcfiaKFmtftajiaii 1 o t 

v> FA^JgBl 0 3t*?.77X(;i: Df^^#x.S 
t. ffiB/Trej^ai^B 1 1 0(4^^Ss«ffiBt7Vl6]fc 
Sr. MjS (0.0,0.0,0.0) S.tXffidlfeft (0.0,0.0,0.0: 

77S3 0 3 Tffilffl^S 10 1 «^(C4 K) &£3ia 1 

o 5 (4 . 3 »5cffia^iBifc»s&r 4»a ( * ^ 5 > * , 

M^.(f r {iB : 0.0,1.0,0.0. ?7ft : 0.0,0.0,-1.0 r^" 
[SK^? b/l-j . ffift r« • : 0.8,0.6) 

[00 76 ] i^t, Xf'y/S 3 0 4ttfAr- 
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o-K&ffl BP^, MffiKIKl 0 1(1 WffjRSn 
fc? r A ;l^S 1 0 4 (dftlrt&ftx H^f-*^ 
(tf/H^ : £f/14 ) 7t4 )Wj^^r — ^Sr-^^e US 
■ I0 6fcn-Kt4. &*s. 4HErA"r— MM 
L/iJMth®/i— T-r-? t x-imztixts 0 ( i 
. 7tA W>Bmz.WB8Z!&tets it 4 * t >1^0>tt»ffi 

[0077] V^^/H 

8 1: (-0.5,0.5,0. 5) 2: (0.5,0.5,0.5) 3: (0. 5,0.5,-0. 
5) 4: (-0.5,0.5,-0.5) 5: (-0.5,-0. 5,0. 5) 6: (0.5,-0. 
5,-0.5) 7: (0.5, -0.5, 0.5) 8: (-0. 5,-0. 5,0. 5) 

JSfeifraO "8" ii^/H <7m&i)K 1( )~8( )C98 

{no 3 &7cshjh& tt s mm iz£r>~z mnztix ^ & <r 

iSr^LTfc'A ( ) (x, y, z) ®I 

6 (41234) (45876) (41562) (44378) (41485) (4267 
3) 

(o.o i.o -2.0) — mm 

*&ffico "6" li^r/klcoHfl^M )T^-T6{I<50B 

3 aoEffiiat: ti tf h ^ l x ^ & . 

[0078] #Rff , (41234)J4. ±K<?)J1II 4: (-0. 
5,0.5,-0.5) 1: (-0. 5,0.5,0.5) 2: (0.5,0.5,0.5) 3:(0. 
5,0.5,-0.5) 4:(-0.5,0.5,-0.5)£^T'ffM$tt&m 

[0079] iitfflftlKIl^. 3S#*> fflx. 
fifgS 4,l,2,3,4fcJffiJcHH 0 KHS/IT fflfflffiSrffM 

8 1: (-0.5, 0.5, 0.5) 2: (0.5,0.5,0.5) 3: (0. 5,0.5,0. 
5) 4: (0.5,0.5,-0.5) 5: (-0. 5, -0. 5,0. 5) 6:(0.5,-0.5, 
-0.5) 7: (0.5,-0.5,0.5) 8: (-0.5,-0.5,0.5) 
tWlV—TT*— 9 j 
6 (41234) (45876) (41562) (44378) (41485) (4267 
3) 

(0.0 1.0 -2.0) -» MBffl 

V ; ET r ;l'3 

8 l:(-0.5,0.5,0.5) 2: (0. 5, 0. 5, 0. 5) 3: (0. 5,0.5,-0. 
5) 4: (-0.5,0.5,-0.5) 5: (-0.5,-0. 5,0. 5) 6: (0.5,-0. 
5,-0.5) 7: (0.5, -0.5, 0.5) 8: (-0. 5,-0. 5,0. 5) 

6 (41234) (45876) (41562) (44378) (41485) (4267 
3) 

(o.o i.o -2.o) -> mm 

Vtf/14 



4 (-5.0,0.0,0.0) (5.0,0.0,0.0) (5.0,0.0,-10.0) (- 
5.0,0.0,-10.0) 

1 (42341) 

(o.o o.o -5.o) — mm. 

[0080] Xf77S 3 0 5-C"$lJfPSBl 0 1 

co^fci ^s-yKAMIi 0 3-ci>l,-7W{i 

>WTU »**V^t^f7rS 3 0 6^51 
[0 08 1 ] iOXf 77S3 0 6 Til X^U-^ 

(a»H) jpttossesfH. mp*>, Mffisxi o 10 

(1 mia^^'7TS3 04 tl^W^iilSrlt^TU 
[0082] <$CH Xf"/TS307 TflJtPSt* 101 

eoifMHca: ofia^-^^mssi ion *»#i<?)ik 
ati o o 5<^fiM (x. y , z ) avunfeft (b>^ : 

Pitch, H-:Yaw, a— /l-:Roll) Srf&ajU ^^tfi 

[0083] Xf77S 3 0 8T*$IJffllSSl 0 1 

tfwfrfrfcj: OfflRAA*;^* 1 1 1 rttf>a*lftffi»l 
nail *HR#i*>«*fi»r-*s ( s , t ) 

A^x#^ 1 1 1 ftcOBWlftTKgp 1 1 1 btiJttSffi 

[0084] StXf 77S309 Tffcltf- 1 OSlgftT) 

«&AtJX#^l 1 l«7)ffiif7V-Ai:, 07 

ts^fct. woDjfoemi&m <«, /3) ^rie 

( 9 ) gicarx (10) 3ft(c i o-Wi/Wifftt U *e>* 
Efrr- fJ^^'Jgll06 KIBifr*-* . 
[0085] 

a = arctan ( 1 x/h) ■■■ (9) 

y3 = arc tan ( 1 y /h ) ■■■ (10) 

fiU 1 1 y{iTie (11) 3$fttf (12) aSKi 

[0086] 

lx=(m/a) • (s-a/s) ■•• (11) 
1 y= (n/b) ■ ( t-b/t ) ■•■ (12) 
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[ o o 8 7 ] m-h, MWmm l o l co-fr^rlz 4 

si o 5(4, t-r, ^uiiai o 6t]\,zmm^tix^ 
^-^Th^m^icommcommn (t-y^ : Pitc 

h, 3—: Yaw, U— 71-: Roll) = ( J3 , a, r) 



1 


0 


0 


cos/3 


0 


cos a 


-sinct; 


0 


0 


sine* 


cosce 


sin/3 



t-r ft, 

[ o o s 9 ] jumss i o 5 (4. fiassratis^ 

T»S cOfiK^ (x, y, z) 77 

I*!* (p' . q' . r' ) fc-tJh/WlRJt-*-*. 
[0090] mf77S 311 U-y (f£i£ 

H) copai^a^T^ aim, awsti o in&^z 
4 ^fursai o sis, t-r. uaax-r-yTss 1 or 

CO*!^? h^SrMISXT-vTS 3 0 9 •C<WlA*# 

^wio ia&ti. mz, 

yjjfo^? htw^ttfatzmkwz'^zti&x? y- 

[009 1 ] SCXfyTS 3 1 2T'X^iJ-y\^ 

flWBsifcfra. aim. Brans 1 o Koifir^cioaa 

cot- * * * ? U - 1 jUjBSR&z 4 0 &ftf ft o 
[0092] 08—01 1 (c^E-f/l^g-X? y — 

(fit, 08— HI lT14^f^4<W^tB&LTS> 
ft) . 

[0093] SCXfyTS 3 1 3T*»W=5rMIl<Z>K- 
o . HP^. $IJ«£K1 0 lOtfrfrfci OMJtlSB 

1 0 5(4, -X^y-ytOWS&KHtS^Sti^fflSSrf 
TJM ^ 'J SB 10 7 ( -fV nM XJffifltiR ) t£5flW"4 . 
fflU iiT"«¥«(4. X^U-yiS«*a8«Hfctslt 
ft SoSEil^'^ s'-f x jffil* Cfc^tS#§n^j;o 
^t^T'*fti:-f-ft (l¥*ffl(4«B&-rS) . X?y 
-yeo^fSWSHfcte,. K"*— -f yftfO i-ACi^t 

9 y-y(4t".x->r y^tfy jL-A*«J"9lXSeot-hiJ* 

£^£#*ftk<9i:-tft) . 
[0094] Srfc, 08 (b) , 09 (b) , 010 
(b) , 01 1 (b) f«tl|8 (a) , 09 
(a), 010(a), 011 (a) <^*§£-<7)X? U — 

yA^^mS^b'r^^UilSl 0 7±<?)Bfil£^ 
-f (ML, .1 £00 8— 01 1T14^7^4<7)<^*II&LT 
fcft) . 

[0095] Xf77S3 1 4X*WW&l^0M 

iftcom^ifid* HP*>, MWSB 1 0 1 CD-fa^Zi. f 
r^M U^S 1 0 7 ftcOBfl£M^ti§B 1 0 9 



T, TIB ( 1 3) ^CiW^h^v' = (p, 
q , r ) ( K-ffiS ) . 
[0088] 

v'=Ax-Ay-Az-v ■•- (13) 
fflU v(4ztt^r[6l<7)mfii^ h 71- (0.0,-1) , 
Ax ■ Ay ■ Az(4, filftlxl, y#, zttCOJUD 
HUMES' ^^T?'J ( 3 X 3 ) T", 

0 sin/3 cosr -sinr 0 

1 0 sinr cosr 0 
0 cos/3 0 0 1 

tf-LT, m$&AJjz.f?? 1 1 1 mmm^ui 1 1 

b^Mfi^-ft„ fUSA^x^? nug 

* LfcttSfct 1 (4, iSfKSixT v >ft X ? y - y (CJSE ft 
08 (b), 09 (b), 010(b), 011 (b) 

cctk-9-4 -5 srffl Ji.ft ; t ft . 

[00 96] mUXf-yy'S 3 1 4tftfBJlfciRT!ftli, 
Btfiex-r 77S3 0 5 ^vMft . 

[00 97] $r*S, *^O^J(^^T(4, 3 D-tey 

[0098] ( n 2 (ogmmjm ) mz^ ^mcom 2 
emmmmzm 12-014 \zm^ %wmt ft . a 

tJ. *^J*^ffi^ft{Rffl3S^^ato^XxA«^; 

(4 , ±m l /£» 1 commmmiz a if h 0 1 stfsi 2 1 

[ 0 0 9 9 ] 01 2(4, *?%mc f M2cDnm<7)mBizi% 
ft mmmmmwc) v r y 5 * y - y a y coggn & ^-r 7 

o-f+-hTfc4. its. *HJfe<50^ffit*3^T(4, 

-y (ts»iB) (4*gfF^ffiT-s>-^T, as <^5) 

WUTHSTftftfc-T***, *f6BJi(4i^(cRg^#ift^ 
C0T"(4^ru o 

[0100] fiSi|^Ka«*m=t^'3vy FA7J^a 
1 0 3TJb5v^X*fflV\ 7D77^»ii^ 

[0101] ^"T, X^-y7°S 1201 Tiig^VWO 

(c4 ^)f-?S^ll 0 8(4, 013(c^-f"4 3^a 
j^&ffa. ttU#t4=i^yTvUJ^ai 0 37*47^ 

* s#i ( &m%mi.mmiR«im?f} ft ^\ 0 1 

34,^ r 1 . -fe-^(t (fe^S) j t r 2 . ^^x^-^ — 
^rV^Ot-Tft) , 0SL*VOK#^y2rff-rt, S 

mtiti&Mijmtfx * u isai 0 6 tusw § ttft . =&■ 

-f^xf-^-^(c*3(tft'r^^.f-^-Bfft J ^ 

V -y ey/^ffi, Xir-;^S(Cfc(tftfg^^fgc7)W 
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[0102] JMC, Xf77S 1 2 0 2-C-fia^mai 

#i±, miatjx^^ 1 1 1 tfiM^^aigai i 

ftk*, Aft (0.0,0.0,0.0) St/'JEHISR^ (0.0,0.0, 
o.O:SP*>. HMfc&fcSrWiflll) fctT*«WW-*. 

[0103] Xf'/7S 1 2 0 3 TIMfflligB 1 0 

i <okmm=j: vmxmt 1 o sji. 3?jc7asa^iaifc:» 

St" (^9) Sr. Mi.Jf rfiB : 0.0,1.0,0. 
0, 2T[bJ : 0.0,0.0,-1.0 r^j|cf]><.^ Wkj , W$ r » ■ 

ffij : 0.8,0.6) -zmmtth . 

[0104] XfvTS 1 204t*Jffl®ll 0 

1 fi . i^ffrK S 7 r -f AggX l 0 4 tsffitt $ ixT 
f-^^^t'Jgli 0 6fca— =3r*5, #tf 

[0105] vtf;n 

8 1: (-0.5,0.5,0. 5) 2: (0.5,0.5,0.5) 3: (0. 5,0.5,-0. 
5) 4: (-0.5,0.5,0.5) 5: (-0. 5, -0. 5,0. 5) 6:(0.5,-0.5, 
-0.5) 7: (0.5,-0.5,0.5) 8: (-0.5,-0.5,0.5) 

6 (41234) (45876) (41562) (44378) (41485) (4267 
3) 

(0.0 1.0 -2.0) Wl 

V^rVl-2 

8 1: (-0.5,0.5,0. 5) 2: (0.5,0.5,-0.5) 3: (0. 5,0. 5,-0. 
5) 4: (-0.5,0.5,0.5) 5: (-0. 5, -0. 5,0. 5) 6:(0.5,-0.5, 
-0.5)7: (0.5,-0. 5,0. 5) 8: (-0. 5, -0. 5, 0. 5) 
6 (41234) (45876) (41562) (44378) (41485) (42673) 

(o.o i.o -2.o) — mm 

Vtf/13 

8 1: (-0.5, 0.5, 0.5) 2: (0. 5, 0. 5, 0. 5) 3: (0. 5,0.5,-0. 

5) 4: (-0.5,0.5,-0.5) 5: (-0.5,-0. 5,0. 5) 6: (0.5,-0. 

5,-0.5) 7: (0.5,-0.5,0.5) 8: (-0. 5,-0. 5,0. 5) 
ri;t/-7f-^ j 

6 (41234) (45876) (41562) (44378) (41485) (42673) 

10 0 cos/3 0 

0 cosa -si net 0 1 
0 sine; cosa sin/3 0 



(o.o i.o -2.o) mm 

V^ExVl-4 

4 (-5.0,0.0,0.0) (5.0,0.0,0.0) (5.0,0.0,-10.0) (- 
5.0,0.0,-10.0) 

1 (42341) 

(0.0 0.0 -5.0) tOMf! 

Xf7/S 12 0 STWffllSBl 0 1 (D^ltZi. 

VRy?al/-ya y^l^T^^^'ft S ^S^SrfJ 

U ^^V^ftAfiX^-yTS 1 2 0 
[0106] ;mf77"S 1 2 0 aStxVl' 

<93Jfltfri£<93aE*fT5. bp*3. B«li 01^ 
7S1201 fc*Lfc*S£fc:«t "35fiW5Ti£tB«»^r 

{4. WtJUtfC^OXf 77S 1 2 0 7^3ttf, 
[0107] ;«Xf77S 1 2 0 7T"«4. Mffll^Bl 

0 l^^tiDffiB^r^ffiSai l Oii. fr®>#<0 

UStfcOftBP (x. y. z ) MXUHfeli (b°-yif- : Pitc 
h. 3—: Yaw, n— /k:Roll) Sr^ftL. •£ cO^fHx — 

[0108] -X^-y7°S 1 20 8T'MfPSIfi 1 0 

1 ffrirttizi *)wajj}xni*79 1 1 1 rtwaaaftitiau 

1 1 1 all *if«weif-^ S ( s , t ) 

EL. f^f-^^^t'liil 0 6fcft*W4. 

1 1 1 ft^WftSl^gP 1 1 1 bttSltSffilf 
(»fc»7>ltS*-t*L-t*ta, bftZ) cOiE 

[0109] XfvTS 1 2 0 9TMM£fiS\ftcr> 

m& cowmmmzfto . am, Misno 

liO^tiOM^Bl 0 514. -XtUKKl 
0 6 W tsfMft S V ^ 4 -r — ^ Tft 4 1 comMco 
Elteft (b° >y^- : Pitch. 3— : Yaw. C?— )V : Roll) = 
(/3, a, r ) Srffl^T. Tf 2 (13) sKlcJ; O^TrtF* 
=( P , q, r) C7-/H«jaMt) £36** 

4. 

[0 110] 

v'=Ax-Ay-Az-v ■•• (13) 

fit. v(4zMft^r[pjeo#f4^ h;K0.0.-l) . 4 

£l. Ax ■ Ay ■ Azli, -Hl-f^xfft. ytt. zf&O 
JH 9 CDBSKS-^-rfi^J ( 3 X 3 ) T\ 

sin/3 cosr -sinr 0 
0 sinr cos t 0 

cos/3 0 0 1 

[ 0 1 1 1 ] JJcfc, -Mff^Bl 0 5(4. <BaSSHfc*iV^ 
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T»S £0fiB£ (x, y. z> 4ft. ^ 

1*1* v ' ( P . q, r) tZ*tl?ttM&fct&. 
[01 1 2 ] JMC, Xf77S121 0 Tttll#<Z>8S* 
S 3 ^7cfM«^PBl^i3 ft 5 a * r A-dtfW 
K*fr o . HTfe, $iJ»Kfil 0 l<9ifWN=J: DMJtUB 
10 511 3 ^7c^7-*;p*^ a y - y\<JD^{fecoi£^j& 

*#jT$-4£i:fc:J:9, frlB^f vTS 1 2 0 8t^ 
Ttt»Lfcfl^tf)«KfiMS ( s , t ) tzmmztit 

f^fti*^*, iO^-^KOID ( 1— 4) * s ^ 
Ka^fW^i^ll o*£3&z (as^^Vk 

» id *ts» smcommitco 

fzMz 3 <^^r -fVi/^ y - y^\o^flicDi£^f$iJ4£ 

[0 113] Xf 77S 12 1 lTXV—y^cD 

&vumiff$. mh, mmmsi o lco^tci oan 

fill 0 5(4, ffiaffiBKcaSSS^T^S^H- 
^ r /l- 4«f-f^ij-y(;i j£5S£i£fc 4 0 Sl^ 

zcom, z>o<7)*^-(4. aaaBiSiiTv^4!fiii 
4 9 ^ z i>ittf> * %m l fcttwmo -e 
^faio^T/wito^b^tt^T^^y-y (mm) ^ 
«o»i«!8i*S8fr*N&. s>t. z = ocorn^n. 
frtfrn^tnttm-ex? o-> (mm) ^mmm 

[01 1 4 ] mz, ^f'/7S121 2T«»fl*SrB« 
£§B1 0 5(4. .X? U-^fciS»S*ufeflHt*b*x3i-> 

=e 'j us i o 7 ( wt xmem > . 

[0115] Xf77S 121 3T'*lf^£D«(| 

{%cr>m^ft o . BP*>. MfflSB 10 1 eDiStfHci 0 f 
^ 'J SIB 1 0 7 naif tt£ifttt38ft£?K 1 0 9 Sr 
1>LT. W*JJ}*1J*7* i i l ftaiftg&ftgi 1 1 

#LfefWt#lti, El 14 (b) t^±-5=3rflr**a 
(Hi 4 (b) Tli^ivsfrxir-tv®: 
^tiOaWSfLTfeO, 4ft. KIH^IIBIWfc^fcft* 

[0116] ifEXf-yTS 1213 **l7f£t4. Itflfi 
Xf77S 1 2 0 5^15. 

[0117] (m3<nm&coim) mz. ^rnimm 
mmzn ^x . mis s.t/'ia 1 6 cs^'i tra-r s „ 
[oils] immmimzmm^hiEnmmmwzm 

— rt-j , rB^^j^E^-x— co&^-Jj.— ;l-*#f- 
l.7n/7A * «*WYLtr 4 ^ . 
[0119] <l<r-C\ r^^'y y^^*— (jiggfls 



i?2.—)VX'foh« 4ft. r ll*I©S^m^^j.-/l'j i4 
■C*4. 4ft. rmiSMk&eitz.-A'i &3&jvfi3B£. 

& s . * /s . r x ? y - y tssg^ : * j \mwim 
&mm^ : j^-mz 4 o f&m £ iitsieif- 9 tc 
*^v^TMffisra^x^y-y ( fxfM ) *iss-rsr 

«*#JSLTM7ci:§<7)Wa*B5ifBX^ y-y±tc¥« 
fS7n77Aty a -/lt*S» 4fc, rpf^^^ 

j7 a -^j (itsranR***^*— /Wei o^l/sb 

[0120] WIBIIilSJE^^A-^Ji. tulBfi 
i7 a —/Hi, ffiEft|fe#£> a cottla IclWiio 

b * mm- h r a y 5 a s- tstt^- & sfj^tBM^* tc (4 , 

bi>Ml 6^-tXoiz^ ^f'Jy^yi- 
. r ffi^{4B^ai^^A-;l-j . raiffS^^A 
, rx^y-yi^^^-zl-j , r^f^f- 

r Wft^^e i7 j <7)#^ ^ a -71- ^*-r £ 70/ 
[0122] r^f-'y y^^-^-^j 

c03<Kjtmt (^e-r'/l-) f-^J1^tl l 707'5A ; E 
^jl-/1/C2&*. 4ft, ril^eB^m^^'^-^j {4 

HuiBfr®i# commas i«ajtirn/5Ati;a-^ 

*C*ft. 4ft. rffi^i^^E^-^j (43i*C7t:^ffi^ 

*> 5 o 4 ft . r x 9 y - y iSS^e y * j {4ltrlBllia 
fiB^m^t ^* 4 0 m& $ ^utaiwaatr-^ t= 

-ay^^V^-iVX'foh* 4ft. r^^-f-^^S 

t^-;ij (4. isffiasKfiaHftaj^^jL-^fcio* 

ai§fLftll*IffiBr-^t-S^^T^TVl'-r : '-^*^S 
•ri>7°o^7A ; E:i7j.— 4ft. r x^y— y 
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3681% ^ * j li fulBBffe^^ *J a J: D^sSc 
[0123] lulfimi|S5e ; &^A-;W±. MEfi 

[0124] 4Jt„ mflB^x^T-'— ^^E^'a— /P£ 

4„ 

[0125] 

-rsx ? u * ^>r s -y ? tzmn-rz z t t\ ^ 

1 0 1 2 6 ] 4fc, *«BBcoiEasES**ffiat^6art J: 

5 -y ? fcSEse-r* i t x\ fcm%<nm&*wmzEML 
x vtmmim g l t v * 4 % f>v ssww § - 1 a^gm: 

frO, i fit J: "3, VRy5Al/-y 3 yOT-NW^ 
[0127] it, *a^{Rffl&3©H^tflMfc:J: 

[0 1 2 8] 4fc, *»»OiiaSE^SEFffiftt^eKfcJ: 



[0129] S/i, #»WtfHE«^t£^tfSai£ i 
[HBOffi#^SJBJ] 

[HI] *%>Wcom 1 co^StOjeSSCffiiffiSSi^S 
[02 ] *%BJ^m 1 ^HJtc^Kg^S^ffiilH^a 

[03 ] i$mmw, 1 ^ius^Bstffi-s^aHgi^iB 
[H4 ] *micDmieommcmmizi&&fiLmiMm$m 

yMtR&TCoWMZ^tmX'fo h . 
[05] *%BJ^^ l co^lfe^}B(zfli£fiS^@gK 

[06 ] *%0j<7)^ 1 ^mtmmm^zmimmmmms 

[H7 ] *micomi nmmcmmizffi&mmimmw. 

[08 ] 1 comMcmmizi&&foimmm 

cox? v-y^comzcoM^bBsmmzTjk-fmxfo 

[09 ] 1 0SUtc^S8t:ffi5««SS^S 

[010] 1 OHIiS«®ffitC«4^ffl^g 

[0ii] *w s nnminmmmmi l z{%&wg%imm 

[012] xmnmm 2 commcommi / z{% & mmmi 
m.<r> v r 5 a. v— 3 yimMftz^*? 7 O-^-v — 

[013] *^c0^2iOHtfiiO®ffi^«4^ffi^S 

Ktfoa a % 7/umMij^MiRcomcomm^-tmxh 
[014] 2 nmmmmizffi s 

[015] *5^<?5E«HEflct««iS*i.4rn^5A<© 
§7n/5 A^^i-;l-Sr^-r0T"*.g» . 

[016] *?^^8!l«0iai«IE«ct=««lS*iSrn^5 
A«#7°o ^"9 At i>' a— ;l-Sr^-f-0-C'fc 4 o 

[017] Hgfifttf'J y^-ffiiBRfc*s(t« 3^tcD 

[018] -mi^ffVf—^^—m^-fmx'h 

[019] -^e^f5f^^^is6«4^c0fflI2r7Kt- 
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[018] 



[H2 03 



■ - £-Dt£GD <x, y, z) 
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